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(54) Title: PYRIMIDCMSOQUINOLINE COMPOUNDS WITH ANTICONVULSIVE ACTION 



(57) Abstract 

A method of treatment and/or 
prophylaxis of anxiety, mania, depression, R 
panic disorders and/or aggression, 
disorders associated with a subarachnoid 
haemorrhage or neural shock, the 
effects associated with withdrawal from 
substances of abuse such as cocaine, 
nicotine, alcohol and benzodiazepines, X V. 

disorders treatable and/or preventable p2 R 

with anti-convulsive agents, such as rl * 

epilepsy including post-traumatic epilepsy, 
Parkinson's disease, psychosis, migraine, 

cerebral ischaemia, Alzheimer's disease and other degenerative diseases such as Huntingdon's chorea, schizophrenia, obsessive compulsive 
disorders (OCD), neurological deficits associated with AIDS, sleep disorders (including circadian rhythm disorders, insomnia and 
narcolepsy), tics (e.g. Giles de la Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, especially trigeminal neuralgia, 
neuropathic pain, dental pain, cancer pain, inappropriate neuronal activity resulting in neurodysthesias in diseases such as diabetes, MS 
and motor neurone disease, ataxias, muscular rigidity (spasticity), temporomandibular joint dysfunction and amyotrophic lateral sclerosis 
(ALS) comprises administering to the sufferer in need thereof an effective or prophylatic amount of a compound of formula (I), or a 
pharmaceutically acceptable salt or solvate thereof; in which R 1 is hydrogen or up to three substituents independently selected from 
halogen, Ci-*alkyl, Ci-6alkoxy, Ci_6alkylcarbonyl and hydroxy Ci-^alkyl, or two R 1 groups form a methylenedioxy; R 2 is hydrogen 
or Ci-^alkyl, and R is R 3 or R 3 CO where R 3 is C^cycloalkyl, phenyl or phenyl Chalky 1 in which the cyclic moieties are optionally 
substituted by up to three substituents independently selected from halogen, Ci^alkyl, Ci-6alkoxy, Ci^alkylcarbonyl, hydroxy Ci-6alkyl 
and phenylcarbonyloxy Ci_$alkyl. 
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PYRIMIDO-ISOQUINOLINE COMPOUNDS WITH ANTICONVULSIVE ACTION 

This invention relates to a novel method of treatment and to novel compounds for use in 
that method. 

5 

US Patent 4482556 (Lai et al) and J.Med Chem 1984, 27, 1470 disclose a group of 
pyrimido(6,l-a)isoquinolin-4-one derivatives, said to be useful as hypotensive agents, 
bronchodilators and anti-allergenics. 

10 It has now been surprisingly found that pyrimidoisoquinolinone derivatives of formula (I) 
below possess anticonvulsant activity and are therefore believed to be useful in the 
treatment and/or prevention of anxiety, mania, depression, panic disorders and/or 
aggresssion, disorders associated with a subarachnoid haemorrhage or neural shock, the 
effects associated with withdrawal from substances of abuse such as cocaine, nicotine, 

15 alcohol and benzodiazepines, disorders treatable and/or preventable with anti-convulsive 
agents, such as epilepsy including post-traumatic epilepsy, Parkinson's disease, psychosis, 
migraine, cerebral ischaemia, Alzheimer's disease and other degenerative diseases such as 
Huntingdon's chorea, schizophrenia, obsessive compulsive disorders (OCD), neurological 
deficits associated with AIDS, sleep disorders (including circadian rhythm disorders, 

20 insomnia & narcolepsy), tics (e.g. Giles de la Tourette's syndrome), traumatic brain injury, 
tinnitus, neuralgia, especially trigeminal neuralgia, neuropathic pain, dental pain, cancer 
pain, inappropriate neuronal activity resulting in neurodysthesias in diseases such as 
diabetes, MS and motor neurone disease, ataxias, muscular rigidity (spasticity), 
temporomandibular joint dysfunction and amyotrophic lateral sclerosis (ALS). 

25 

Accordingly the present invention provides a method of treatment and/or prophylaxis of 
anxiety, mania, depression, panic disorders and/or aggresssion, disorders associated with a 
subarachnoid haemorrhage or neural shock, the effects associated with withdrawal from 
substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, disorders 

30 treatable and/or preventable with anti-convulsive agents, such as epilepsy including post- 
traumatic epilepsy, Parkinson's disease, psychosis, migraine, cerebral ischaemia, 
Alzheimer's disease and other degenerative diseases such as Huntingdon's chorea, 
schizophrenia, obsessive compulsive disorders (OCD), neurological deficits associated 
with AIDS, sleep disorders (including circadian rhythm disorders, insomnia & narcolepsy), 

35 tics (e.g. Giles de la Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, 
especially trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate 
neuronal activity resulting in neurodysthesias in diseases such as diabetes, MS and motor 
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neurone disease, ataxias, muscular rigidity (spasticity), temporomandibular joint 
dysfunction or amyotrophic lateral sclerosis (ALS); comprising administering to the 
sufferer in need thereof an effective or prophylactic amount of a compound of formula (I), 
or a pharmaceutical^ acceptable salt or solvate thereof: 



5 




in which R is hydrogen or up to three substituents independently selected from halogen, 

C x _ 6 alkyl, C U6 alkoxy, C Y _ 6 alkylcarbonyl and hydroxy C U6 alkyl, or two R 1 

10 groups form a methylenedioxy, 

2 

R is hydrogen or C i _g alkyl, and 

R is R 3 or R 3 CO where 
3 

R is C3.7 cycloalkyl, phenyl or phenyl C^ 6 alkyl in which the cyclic moieties 
are optionally substituted by up to three substituents independently selected from 
15 halogen, alkyl, C^ 6 alkoxy, C x , 6 alkylcarbonyl, 

hydroxy C 1-6 alkyl and phenylcarbonyloxy C^ 6 alkyl. 

Suitable halo substituents include fluoro, chloro, iodo and bromo. Alkyl groups alone or as 
part of another group are typically methyl, ethyl, n- or iso-propyl, or /z-, iso- or r-butyl. 
20 Cycloalkyl groups are typically cyclopentyl, cyclohexyl or cycloheptyl. 



A suitable group of compounds of formula (I) have 
R 1 as hydrogen or methoxy, 
as hydrogen or methyl 

3 

25 R as cyclopentyl, phenyl, benzyl or phenyl substituted by one or two chloro, 

iodo, methyl, methoxy, wo-propyl,acetyl, hydroxymethyl or 
phenylcarbonyloxymethyl groups. 

Examples of suitable compounds of formula (I) are: 

30 

9,10-dimethoxy-2-(3,5-dichlorophenylam 
4-one 

-2- 
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9J0-dimethoxy-2<2-methoxyphenylamino)-6J-dihydro-4H-pyrimid 
one 

9,10-dimethoxy-2-(2-methylphenylamino)-6,7-&^ 
one 

5 9,10-dimethoxy-2-(3-chlorophenylamino)-6^ 
one 

9J0-dimethoxy-2-(2-iodophenylammo)-6J-^ 

9,10-dimethoxy-2-(2-*ra-propylphenyl^ 

4-one 

10 9,10-dimethoxy-2-(2,4-dimethoxyphenylamino)^ 
a]isoquinolin-4-one 

9,10-dimethoxy-2-(N-methylphenylam^ 
one 

9,10-dimethoxy-2-(cyclopentylamino)-6,7-dihydro-4^ 
15 9J0-dimethoxy-2-(benzylamino)-6J-dihydro-4//-pyrimido[6J-a]isoquinolin-4-one 
9J0-dimethoxy-2-(phenylamino)-6,7-dihydro-4^-pyriniido[6, l-a]isoquinolin-4-one 
9,10-dimethoxy-2-(2-acetylphenylamiho)-6,7-dihydro^^ 
one 

9,10-dimethoxy-2-(benzoylamino)-6,7-dihydro-^ 
20 9,10-cUmethoxy-2-(2-hydroxymethylphenylamino^^ 
a]isoquinolin-4-one 

9,10-dimethoxy-2-(3-chlorobenzoylamino)-6,7-dto^ 
one 

9J0-dimethoxy-2<2-methoxybenzoylamino> 
25 4-one 

940-dimethoxy-2-(2-phenylcarbonyloxymethylphenylamino)-6,7-dihydro-4/i r - 
pyrimido[6,l-a]isoquinolin-4-one 

2-(phenylamino)-6,7-dihydro-4/f-pyrimido[6,l-a] isoquinolin-4-one 
2-(2-methoxyphenylamino)-6J-dihydro-4J7-pyrimido[6,l-a]isoquinolin-4-one 

30 

When synthesised, these compounds may be in salt form, and such salts also form part of 
this invention. Such salts may be used in preparing pharmaceutical^ acceptable salts. The 
compounds and their salts may be obtained as solvates, such as hydrates, and these also 
form part of this invention. 

35 
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The use of above-listed compounds and pharmaceutical^ acceptable salts thereof, 
especially the hydrochloride, and pharmaceutical^ acceptable solvates, especially hydrates, 
forms a preferred aspect of the present invention. 

5 The administration of such compounds to a mammal may be by way of oral, parenteral, 
sub-lingual, nasal, rectal, topical, or transdermal administration. 

An amount effective to treat the disorders hereinbefore described depends on the usual 
factors such as the nature and severity of the disorders being treated and the weight of the 

10 mammal. However, a unit dose will normally contain 1 to 1000 mg, suitably 1 to 500 mg, 
for example an amount in the range of from 2 to 400 mg such as 2, 5, 10, 20, 30, 40, 50, 
100^ 200, 300 and 400 mg of the active compound. Unit doses will normally be 
administered once or more than once per day, for example 1, 2, 3, 4, 5 or 6 times a day, 
more usually 1 to 4 times a day, such that the total daily dose is normally in the range, for 

15 a 70 kg adult of 1 to 1000 mg, for example 1 to 500 mg, that is in the range of 

approximately 0.01 to 15 mg/kg/day, more usually 0.1 to 6 mg/kg/day, for example 1 to 6 
mg/kg/day. 

It is greatly preferred that the compound of formula (I) is administered in the form of a 
20 unit-dose composition, such as a unit dose oral, including sub-lingual, nasal, rectal, topical, 
transdermal or parenteral (especially intravenous) composition. 

Such compositions are prepared by admixture and are suitably adapted for oral or 
parenteral administration, and as such may be in the form of tablets, capsules, oral liquid 
25 preparations, powders, granules, lozenges, reconstitutable powders, injectable and 

infusable solutions or suspensions or suppositories. Orally administrable compositions are 
preferred, in particular shaped oral compositions, since they are more convenient for 
general use. 

30 Tablets and capsules for oral administration are usually presented in a unit dose, and 

contain conventional excipients such as binding agents, fillers, diluents, tabletting agents, 
lubricants, disintegrants, colourants, flavourings, and wetting agents. The tablets may be 
coated according to well known methods in the art. 

35 Suitable fillers for use include cellulose, mannitol, lactose and other similar agents. 

Suitable disintegrants include starch, polyvinylpyrrolidone and starch derivatives such as 
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sodium starch glycollate. Suitable lubricants include, for example, magnesium stearate. 
Suitable pharmaceutical^ acceptable wetting agents include sodium iauryl sulphate. 

These solid oral compositions may be prepared by conventional methods of blending, 
5 filling, tabletting or the like. Repeated blending operations may be used to distribute the 
active agent throughout those compositions employing large quantities of fillers. Such 
operations are, of course, conventional in the art. 

Oral liquid preparations may be in the form of, for example, aqueous or oily suspensions, 
10 solutions, emulsions, syrups, or elixirs, or may be presented as a dry product for 

reconstitution with water or other suitable vehicle before use. Such liquid preparations 
may contain conventional additives such as suspending agents, for example sorbitol, syrup, 
methyl cellulose, gelatin, hydroxyethylcellulose, carboxymethyl cellulose, aluminium 
stearate gel or hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan 
15 monooleate, or acacia; non-aqueous vehicles (which may include edible oils), for example, 
almond oil, fractionated coconut oil, oily esters such as esters of glycerine, propylene 
glycol, or ethyl alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate 
or sorbic acid, and if desired conventional flavouring or colouring agents. 

20 Oral formulations also include conventional sustained release formulations, such as tablets 
or granules having an enteric coating. 

For parenteral administration, fluid unit dose forms are prepared containing the compound 
and a sterile vehicle. The compound, depending on the vehicle and the concentration, can 
25 be either suspended or dissolved. Parenteral solutions are normally prepared by dissolving 
the compound in a vehicle and filter sterilising before filling into a suitable vial or ampoule 
and sealing. Advantageously, adjuvants such as a local anaesthetic, preservatives and 
buffering agents are also dissolved in the vehicle. To enhance the stability, the 
composition can be frozen after filling into the vial and the water removed under vacuum. 

30 

Parenteral suspensions are prepared in substantially the same manner except that the 
compound is suspended in the vehicle instead of being dissolved and sterilised by exposure 
to ethylene oxide before suspending in the sterile vehicle. Advantageously, a surfactant or 
wetting agent is included in the composition to facilitate uniform distribution of the 
35 compound of the invention. 
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As is common practice, the compositions will usually be accompanied by written or 
printed directions for use in the medical treatment concerned. 

Accordingly, in a further aspect, the present invention provides a pharmaceutical 
5 composition for use in the treatment and/or prophylaxis of anxiety, mania, depression, 
panic disorders and/or aggresssion, disorders associated with a subarachnoid haemorrhage 
or neural shock, the effects associated with withdrawal from substances of abuse such as 
cocaine, nicotine, alcohol and benzodiazepines, disorders treatable and/or preventable with 
anti-convulsive agents, such as epilepsy including post-traumatic epilepsy, Parkinson's 

10 disease, psychosis, migraine, cerebral ischaemia, Alzheimer's disease and other 

degenerative diseases such as Huntingdon's chorea, schizophrenia, obsessive compulsive 
disorders (OCD), neurological deficits associated with AIDS, sleep disorders (including 
circadian rhythm disorders, insomnia & narcolepsy), tics (e.g. Giles de la Tourette's 
syndrome), traumatic brain injury, tinnitus, neuralgia, especially trigeminal neuralgia, 

15 neuropathic pain, dental pain, cancer pain, inappropriate neuronal activity resulting in 
neurodysthesias in diseases such as diabetes, MS and motor neurone disease, ataxias, 
muscular rigidity (spasticity), temporomandibular joint dysfunction and/or amyotrophic 
lateral sclerosis (ALS); which comprises a compound of formula (I), or a 
pharmaceutical^ acceptable salt or solvate thereof, and a pharmaceutical^ acceptable 

20 carrier. 

In a further aspect the invention provides the use of a compound of formula (I), or a 
pharmaceutical^ acceptable salt or solvate thereof, for the manufacture of a medicament 
for the treatment and/or prophylaxis of anxiety, mania, depression, panic disorders and/or 

25 aggresssion, disorders associated with a subarachnoid haemorrhage or neural shock, the 
effects associated with withdrawal from substances of abuse such as cocaine, nicotine, 
alcohol and benzodiazepines, disorders treatable and/or preventable with anti-convulsive 
agents, such as epilepsy including post-traumatic epilepsy, Parkinson's disease, psychosis, 
migraine, cerebral ischaemia, Alzheimer's disease and other degenerative diseases such as 

30 Huntingdon's chorea, schizophrenia, obsessive compulsive disorders (OCD), neurological 
deficits associated with AIDS, sleep disorders (including circadian rhythm disorders, 
insomnia & narcolepsy), tics (e.g. Giles de la Tourette's syndrome), traumatic brain injury, 
tinnitus, neuralgia, especially trigeminal neuralgia, neuropathic pain, dental pain, cancer 
pain, inappropriate neuronal activity resulting in neurodysthesias in diseases such as 

35 diabetes, MS and motor neurone disease, ataxias, muscular rigidity (spasticity), 
temporomandibular joint dysfunction and/or amyotrophic lateral sclerosis (ALS). 
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Compounds of formula (I) used in this invention may be prepared by reacting a compound 
of formula (II) 




(ID 

5 

1A 1 1 

where R is respectively R as defined for formula (I) or a group convertible to R 

with either 

3A 2A 

(a) a compound of formula R NR H, in which case X in formula (II) is a halogen 

3 

(for compounds of formula (I) in which R is R ), or 

3A 

10 (b) a compound of formula R COY where Y is a halogen, in which case X in 

2A 3 
formula (II) is NR H (for compounds of formula (I) in which R is R CO), 

2A 3A 2 3 

where R andR are respectively R andR as defined for formula (I) or a group 

2 3 
convertible to R andR , 

• 1A 2 A 3 A 12 3 

and where required converting an R , R or R group to an R , R or R group, 

12 3 12 3 

15 converting one R , R or R group to another R , R or R group, converting a salt 

product to the free base or another pharmaceutical^ acceptable salt, or converting a free 

base product to a pharmaceutically acceptable salt 

Conversions of an R A or R 1A group to a R or R 1 group typically arise when a protecting 
20 group is needed during the above coupling reaction or during the preparation of the 
reactants by the procedures described below. Intercon version of one R or R* group to 
another typically arises when one compound of formula (I) is used as the immediate 
precursor of another compound of formula (I), or when it is easier to introduce a more 
complex or reactive substituent at the end of a synthetic sequence. 

25 

Reaction (a) is typically carried out by heating the reactants together, preferably under 
reflux in a suitable inert solvent, such as chloroform optionally in the presence of a tertiary 
amine base such as 2,6-lutidine. Further details of procedures for the preparation of 
compounds in which for use in this invention can be found in US 4482556 cited above 
30 and by study of the Examples below. 



Reaction (b) may be carried out under conventional conditions for condensing amines with 
acid chlorides, in the present case typically by mixing the reactants together at room 

-7- 
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temperature in a suitable inert solvent, such as chloroform optionally in the presence of a 
suitable tertiary amine base or catalyst such as N,N-dimethylamino-pyridine. 

3A 2A 

Compounds of formula R NR H are commercially available or can be prepared by 
5 conventional substitution of commercially available aniline or cycloalkylamine derivatives 
and by analogy with the procedures set out in US 4482556. 

3A 

Compounds of formula R COY are commercially available or can be prepared by further 
substitution of commercially available benzoic acid derivatives compounds using 
10 conventional procedures. 

Compounds of formula (II) in which X is a halogen may be prepared by procedures set out 
in US 4482556, J.Med.Chem., 1984, 27, 1470 and in the Descriptions below. In general 
terms the preparation can commence with an appropriately substituted phenylethylamine, 

15 which is commercially available or can be prepared by conventional substitution of 
phenylethylamine or a commercially available derivative thereof. The amine may be 
converted to the corresponding phenylethylurea by treating the amine with potassium 
cyanate under acid conditions. The urea may be converted to an N-substituted barbituric 
acid by adding the urea to a mixture of sodium ethoxide and diethyl malonate in a suitable 

20 solvent, such as ethanol. The resultant barbituric acid may be heated with phosphorus 
oxychloride to obtain a compound of formula (II) in which X is chlorine. Other halogen 
derivatives can be prepared by analogous procedures. 

As an alternative, a compound of formula (II) in which X is chlorine (which is a 6,7- 
25 dihydro-pyrimido-isoquinolin-4-one) may be prepared by reaction of phosphorus 
oxychloride with the corresponding 2,4-dione using a method similar to that of 
G.A.Howarth, Heterocycles, 1989, 29, 1929. The dione may be prepared by heating an 
appropriately substituted N-phenylethyl cyanoacetamide in polyphosphoric acid. 

30 Compounds of formula (II) in which X is NR H may be prepared by making the 

compound of formula (II) in which X is halogen as described above, and heating it with 
liquid ammonia or the amine R 3A NR 2A H under pressure. 

Among the compounds proposed for use in the method of treatment of this invention, the 
35 following compounds of formula (la) are believed to be novel, and form a further aspect of 
this invention: 
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5 in which R is hydrogen or up to three substituents independently selected from halogen, 

C^_ 6 alkyl, Ci_ 6 alkoxy, C U6 alkylcarbonyl and hydroxy C^g alkyl, 

R is hydrogen or alkyl, and 
3 

R is C3_ 7 cycloalkyl, phenyl or phenyl alkyl in which the cyclic 
moieties are optionally substituted by up to three substituents independently selected from 
10 halogen, alkyl, alkoxy, Cj.g alkylcarbonyl, 
hydroxy C^ 6 alkyl and phenylcarbonyloxy C^ 6 alkyl. 

Examples of compounds of formula (la) are: 

15 Example 17 

9,10-dimethoxy-2-(benzoylamino)-6,7-dihydro-4//-pyrimido[6,l-a]isoquinoUn-4-one 
Example 18 

9,10-dimethoxy-2-(3-chlorobenzoylamino)-6,7-dihydro-4//-pyrimido[6,l-a]isoquinolin-4- 
20 one 

Example 19 

9,10-dimethoxy-2-(2-methoxybenzoylamino)^ 
4-one 

25 

A further aspect of this invention is the preparation of the above novel compounds by the 
reaction of a compound of formula (II) with a compound of formula R COY, as 
described above. 

30 Where intermediates in that process are novel, they also form part of this invention 

-9- 



WO 98/45293 



PCT/EP98/02139 



Also the following individual compounds of formula (I) are believed to be novel, and are 
also part of this invention: 

Example 1 

5 9,1 0-dimethoxy-2- (3 ,5-dichloropheny lam ino)-6 ,7 -dihy dro-4//-pyrimido[6, 1 -a] isoquinolin- 
4-one 

Example 2 

9,10-dijiiethoxy-2-(2-methoxyphenylam 
10 one 

Example 3 

940-dimethoxy-2-(2-metJiylphenylamino)-6J-dihydro-4//-pyrimido[6,l-a]isoquinolin-4- 
one 

15 

Example 4 

9, 10-dimethoxy-2-(3-chlorophenylamino)-6 ,7-dihydro-4//-pyrimido[6, 1 -a]isoquinolin-4- 
one 

20 Example 5 

9J0-dimethoxy-2-(2-iodophenylamino)-6J-dihy&^ 

Example 6 

9 f 10-dimethoxy-2-(2-iTO-propylphenylamm^ 
25 4-one 

Example 8 

9 > 10-dimethoxy-2-(N-methylphenylamino)-6J-dihydro^//-pyrimido[6,l-a]isoquinolin-4- 
one 

30 

Example 9 

9, 10-dimethoxy-2-(cyclopentylamino)-6 ,7-dihydro-4//-pyrimido[6, 1 -a]isoquinolin-4~one 
Example 10 

35 9, 10-Dimethoxy-2-(benzylamino)-6 ,7-dihydro-4//-pyrimido[6, l-a]isoquinolin-4-one 
Example 12 

-10- 
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9, 10-dimethoxy-2-(2-acetylphenylamino)-6 ,7-dihy dro-4/J-pyrimido[6, 1 -a]isoquinolin-4- 
one 

Example 13 

9, 1 0-dimethoxy-2-(2-hy droxymethylphenylam ino)-6 ,7-dihydro-4tf-pyrimido[6, 1 - 
5 a]isoquinolin-4-one 

Example 14 

9, 1 0-dimethoxy-2- (2-pheny lcarbony loxyme thy lphenylamino)- 6 ,7- dihydro-4//- 
pyrimido[6, 1-a] isoquinolin-4-one 

10 

Example 15 

2-(phenylamino)-6,7-dihydro-4 J fiT-pyrimido[6,l-a] isoquinolin-4-one 
Example 16 

15 2-(2-methoxyphenylamino)-6,7-dihydro-4//-pyr^ 

In a further aspect the invention provides a pharmaceutical composition comprising any 
novel compound of this invention, or a pharmaceutically acceptable salt or solvate thereof, 
and a pharmaceutically acceptable carrier; and also the use of any novel compound of this 

20 invention, or a pharmaceutically acceptable salt or solvate thereof, as a therapeutic agent, 
in particular for the treatment and/or prophylaxis of anxiety, mania, depression, panic 
disorders and/or aggression, disorders associated with a subarachnoid haemorrhage or 
neural shock, the effects associated with withdrawal from substances of abuse such as 
cocaine, nicotine, alcohol and benzodiazepines, disorders treatable and/or preventable with 

25 anti-convulsive agents, such as epilepsy including post-traumatic epilepsy, Parkinson's 
disease, psychosis, migraine, cerebral ischaemia, Alzheimer's disease and other 
degenerative diseases such as Huntingdon's chorea, schizophrenia, obsessive compulsive 
disorders (OCD), neurological deficits associated with AIDS, sleep disorders (including 
circadian rhythm disorders, insomnia & narcolepsy), tics (e.g. Giles de la Touiette's 

30 syndrome), traumatic brain injury, tinnitus, neuralgia, especially trigeminal neuralgia, 
neuropathic pain, dental pain, cancer pain, inappropriate neuronal activity resulting in 
neurodysthesias in diseases such as diabetes, MS and motor neurone disease, ataxias, 
muscular rigidity (spasticity), temporomandibular joint dysfunction and amyotrophic 
lateral sclerosis (ALS). 

35 

The preparation of compounds used in this invention and novel compounds of this 
invention is further illustrated by the following Descriptions and Examples. The utility of 
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the compounds in the method of treatment of this invention is shown by the 
Pharmacological Data that follow the Examples. 

Description 1 

5 

N-2-(3,4-Dimethoxyphenyl)ethyI urea 

The procedure was similar to that described by F. Kienzle et aL, Helv. Chim., Acta. 1986, 
69, 1671. 

10 To a mixture of 3,4-dimethoxyphenylethylamine (6.1g; 34mmol) in water (35ml) was 
added 5M HC1 (6.73ml). The resultant orange solution was heated to 50°C and treated 
with portionwise addition of potassium cyanate (2.73g; 34mmol) over 1.5h: Heating was 
continued for a further 2h and then the mixture was cooled to 0°C. The resultant 
precipitate was removed by filtration, washed well with ice-cold water and drying in vacuo 

15 gave a white solid (6.1g, 81%). 

Description 2 

N-2-(3,4-Dimethoxyphenyl)ethyl barbituric acid 

20 

A solution of sodium ethoxide in ethanol (made from sodium 0.74g in dry ethanol 16ml) 
was treated with diethyl malonate (5.2g, 4.9ml) in ethanol (50ml) at reflux, followed by 
dropwise addition of the urea Dl (5.97g, 26.7mmol) in dry ethanol (66ml). The mixture 
was heated under reflux for 20 h and then allowed to cool. The mixture was cooled to 
25 0°C, treated with 5% HC1 (30ml), water (300ml) and the resultant precipitate removed by 
filtration. The residue was dried in vacuo at 50°C to give the title compound as an off 
white powder (5.3 lg; 69%). 

Description 3 

30 

2-ChIoro-9,10-dimethoxy-6J-dihydro-4^-pyrimido-[6,l-a]isoquinoIin-4-one 

A mixture of D2 (5.29g, 18.1mmol) and phosphorus oxychloride (100ml) was heated 
under reflux for 18h and then allowed to cool (as outlined by B.Lai et aL, J. Med. Chem., 
35 1984, 27, 1470). The mixture was poured onto ice/water (60ml) and the pH adjusted to 
11 with 40% NaOH. Extraction with ethyl acetate followed by work-up and trituration of 
the product with ether gave the title compound as an orange powder (3.3g; 62%). 
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l H NMR (250MHz, CDCI3) 5: 3.00 (2H, t), 3.98 (2x3H, s), 4.23 (2H, t), 6.65 (1H, s), 
6.78 (1H, s), 7.12 (1H, s). 

5 Description 4 

2-Anuno-940-dimethoxy-6,7-dihydro-4/f-pyrimido[6, l-a]isoquinolin-4-one 

2-Chloro-9,10-dimethoxy-6,7-dihydro-4//-pyrimido[6, l-a]isoquinolin-4-one (6.0g) and 
10 liquid ammonia (150 ml) were heated at 85 C for 4h in a pressure bomb. The vessel was 
allowed to cool and evaporation of the liquid afforded the title compound (5.7g) which 
was used without further purification. 

m/z(API+): 274 (MH+; 90%). 

15 

Description 5 

6,7-Dihydro-4Zf-pyrimido[6,l-a]isoquinolin-2,4-dione 

20 N-Phenylethyl cyanoacetamide (0.5g) in polyphosphoric acid (20g) was heated at 110°C 
for 20h [as outlined in Hoechst patent US 4482556 (1984)]. The mixture was poured into 
water and then extracted with chloroform. The aqueous layer was neutralised with 40% 
NaOH, with ice cooling, and the product extracted into dichloromethane. The material 
(260mg) from the organic layer was dissolved in ethanol (5ml) and added to a freshly 

25 prepared solution of ethanolic sodium ethoxide (73mg of sodium in ethanol 30ml). The 
mixture was stirred for 30 min and diethyl carbonate (2ml) was added. The mixture was 
heated under reflux for 6h and then ice was added and the pH adjusted to 7 with 5N HC1. 
The resultant white precipitate was removed by filtration and dried (0. 19g). 

30 m / z (API+):215 (MH+; 100%). 

Description 6 

2-Chloro-6,7-dihydro-4jff-pyrimido[6,l-a]isoquinoIin-4-one 

35 
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A mixture of the dione D5 (5.24g) and phosphorus oxychloride (50ml) was treated 
according to the method of Description 3. Flash chromatography of the crude product on 
silica using 10% methanolrdichloromethane gave the title compound (3.0g). 

5 Example 1 

940-Dimethoxy-2-(3,5-dichIorophenylamino)-^^ 
a]isoquinolin-4-one 

10 A solution of 2-chloro-9J0-dimethoxy-6J-dihydro-4//-pyrimido[6J-a]isoquinoUn-4-one 
(400mg, 1.36mmol) in 2,6-lutidine (100ml) was treated with 3,5-dichloroaniline (222mg) 
in chloroform (3ml) and the mixture heated under reflux for 20h. Evaporation in vacuo 
gave a residue which was purified by flash chromatography on silica using 2-10% 
methanohdichloromethane. Combination of appropriate fractions gave the title compound 

15 as a cream solid (441mg; 77%), m.p. 305-7°C 

m / z (API+):418 (MH+; 100%). 
Example 2 

20 

9,10-Dimethoxy-2-(2-methoxyphenylamino)-6,7-dihydro-4H-pyrimido[6,l- 
a]isoquinolin-4-one 

A solution of 2-chloro-9J0-dimethoxy-6,7-dihydro-4i/-pyrimido[6,l-a]isoquinolin-4-one 
25 (514mg, L76mmol) and 2-methoxyaniline (550mg; 5.28mmol) in chloroform (5ml) was 
heated under reflux overnight. The mixture was diluted with dichloromethane, washed 
with 10% sodium hydroxide, dried (Na2S04) and evaporated in vacuo. The residue was 
triturated with ether to give a pale yellow solid which was recrystallised from chloroform- 
ethyl acetate to give the title compound (514mg, 77%), m.p. 274-5°C 

30 

iH NMR (400MHz, DMSO-d 6 )S: 2.93 (2H, t, CH 2 ), 3.86 (3H, s), 3.87 (3H, s), 3.90 
(3H, s), 3.98 (2H, t, NCH 2 ), 6.79 (1H, s, H-10), 6.96 (1H, m), 7.07 (2H, m), 7.25 (1H, s, 
H-9), 8.36 (1H, d), 8.60 (1H, s, NH); m/z(API+): 380 (MH+; 100%) 

35 In the following Examples 3-16, compounds were made using methods similar to those 
described above for Examples 1 and 2. 
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Example 3 

9J0-Dimethoxy-2-(2-methylphenylamino)-6,7-dihydro-4H-pyrimido[6,l- 
a]isoquinoIin-4-one 

5 

m.p. 255°C 
Example 4 

10 9,10-Dimethoxy-2-(3-chlorophenylamino)-6,7-dihydro-4H-pyrimido[6,l- 
a]isoquinolin-4-one 

m.p. 295°C 

15 Example 5 

940-Dimethoxy-2-(2-iodophenylamino)-6,7-dihydro-4if-pyrimido[6,l-a]isoquinolin- 
4-one 

20 m.p. 252°C 

Example 6 

940-Dimethoxy-2-(2-isopropyIphenylamino)-6,7-dihydro-4^-pyrimido[6,l- 
25 a]isoquinolin-4-one 

m.p. 259°C. 

Example 7 

30 

9,10-Dimethoxy-2-(2,4-dimethoxyphenylamino)-6J-dihydro-4ff-pyrimido[6,l- 
a]isoquinolin-4-one 

m.p. 239°C 

35 

Example 8 
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9,10-Dimethoxy-2-(N-methyIphenylamino)-6,7-dihydro-4//-pyrimido[6,l- 
a]isoquinolin-4-one 

This was prepared from Description 4 and N-methyl-aniline using a procedure similar to 
5 that employed for Example 2. 

Example 9 

9,10-Dimethoxy-2-(cyclopentylamino)-6J-dihydro-4H-pyrimido[64-a]isoquinolin-4- 
10 one 

m.p. 260°C 

Example 10 

15 

940-Dimethoxy-2-(benzylamino)-6J-dihydro-4i^-pyrimido[6,l-a]isoquinolin-4-one 
m.p. 207°C 
20 Example 11 

9,10-Dimethoxy-2-(phenylamino)-6,7-dihydro-4H-pyrimido[6, l-a]isoquinolin-4-one 

m.p. >300°C 
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Example 12 

940-Dimethoxy-2-(2-acetylphenyIam^ 
a]isoquinoIin-4-one 

5 

m.p. 214-6°C 
Example 13 

10 940-Dimethoxy-2-(2-hydroxymethylphenyIamino^^ 
a]isoquinolin-4-one 

m.p. 145-8°C 

15 Example 14 

940-Dimethoxy-2-(2-phenylcarbonyloxymethylphenylamino)-6,7-dihydro.4fl r - 
pyrimido[6,l-a]isoquinoIin-4-one 

20 The title compound was prepared from Example 13 using the method of Example 17. 

m/z(API+): 484 (MH+, 3%), 362 (MH+ - PhC0 2 , 100%). 

Example 15 

25 

2-(Phenylamino)-6,7-dihydro-4if.pyrimido[6,l-a] isoquinolin-4-one 
m.p. 314°C 
30 Example 16 

2-(2-Methoxyphenylamino).6,7-dihydro-4^-pyrimido[6,l-a]isoquinolin-4-one 

m / z (API+): 304 (MH + ; 100%). 
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Example 17 

940-Dimethoxy-2-(benzoylanuno)-6^ 

2-Amino-9,10-dimethoxy-6,7-dihydro-4/7-pyrimido[6, l-a]isoquinolin-4-one (104mg, 
0.38mmol) and DMAP (20 mg) in chloroform (15 ml) were treated with a solution of 
benzoyl chloride (60 mg, 0.40mmol). After 10 min at room temperature, the pale yellow 
solution was evaporated in vacuo. Chromatography on Kieselgel 60 in 1% methanol- 
dichloromethane afforded the title compound (1 14 mg, 80%). m.p. 213-215°C 

m/z(API+): 378 (MH+ 100%). 

In the following Examples 18 and 19, compounds were made using procedures similar to 
that of Example 17. 

Example 18 

9,10-Dimethoxy-2-(3-chlorobenzoy!amino)-6J-dihydro-4/T-pyrimido[6,l- 
a]isoquinolin-4-one 

m/z(API+): 412 (MH+ 100%) 

Example 19 

9,10-Dimethoxy.2-(2-methoxyben2oylamino)-6,7-dihydro-4^-pyrimido[6,l- 
a]isoquinolin-4-one 

m/z(API+): 408 (MH+ 100%) 



PHARMACOLOGICAL DATA 
1. Binding Assay Method 

WO 92/22293 (SmithKline Beecham) discloses compounds having anticonvulsant 
activity, including inter alia the compound /ran^(-f)-6-acetyl-4S-(4-fluorobenzoylamino)- 
3,4-dihydro-2,2-dimethyl-2H-l-benzopyran-3R-ol (hereinafter referred to as Compound 
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A). It has been found that the compounds of WO 92/22293 bind to a novel receptor 
obtainable from rat forebrain tissue, as described in WO 96/18650 (SmithKline Beecham). 
The affinity of test compounds to the novel receptor site is assessed as follows. 

5 Method 

Whole forebrain tissue is obtained from rats. The tissue is first homogenised in buffer 
(usually 50mM Tris/HCl, pH 7.4). The homogenised tissue is washed by centrifugation 
and resuspension in the same buffer, then stored at -70°C until used. 

10 

To carry out the radioligand binding assay, aliquots of tissue prepared as above (usually at 
a concentration of l-2mg protein/ml) are mixed with aliquots of [3H]-Compound A 
dissolved in buffer. The final concentration of [3H]-Compound A in the mixture is usually 
20nM. The mixture is incubated at room temperature for 1 hour. [3H]-Compound A 
15 bound to the tissue is then separated from unbound [3H] -Compound A by filtration 

through Whatman GF/B glass fibre filters. The filters are then washed rapidly with ice-cold 
buffer. The amount of radioactivity bound to the tissue trapped on the filters is measured 
by addition of liquid scintillation cocktail to the filters followed by counting in a liquid 
scintillation counter. 

20 

In order to determine the amount of "specific" binding of [3H]-Compound A, parallel 
assays are carried out as above in which [3H]-Compound A and tissue are incubated 
together in the presence of unlabelled Compound A (usually 3 jiM). The amount of 
binding of [3H]-Compound A remaining in the presence of this unlabelled compound is 
25 defined as "non-specific" binding. This amount is subtracted from the total amount of 
[3H]-Compound A binding (i.e. that present in the absence of unlabelled compound) to 
obtain the amount of "specific" binding of [3H]-Compound A to the novel site. 

The affinity of the binding of test compounds to the novel site can be estimated by 
30 incubating together [3H]-Compound A and tissue in the presence of a range of 

concentrations of the compound to be tested. The decrease in the level of specific [3H]- 
Compound A binding as a result of competition by increasing concentrations of the 
compound under test is plotted graphically, and non-linear regression analysis of the 
resultant curve is used to provide an estimate of compound affinity in terms of pKi value. 
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Results 

Compounds of Formula (I) were active in this test For example, the compounds of 
Examples 2, 3 and 6 gave pKi values greater than 7. 

5 

2. MEST Test 

The maximal electroshock seizure (MEST) threshold test in rodents is particularly 
sensitive for detecting potential anticonvulsant properties 1. In this model, anticonvulsant 
10 agents elevate the threshold to electrically-induced seizures whilst proconvulsants lower 
the seizure threshold. 

Method 

15 Mice (naive male, Charles River, U.K. CD-I strain, 25 - 30g) are randomly assigned to 
groups of 10 - 20 and dosed orally or intraperitoneally at a dose volume of 10 ml/kg with 
various doses of compound (0.3 - 300 mg/kg) or vehicle. Mice are then subjected at 30 or 
60 min post dose to a single electroshock (0.1 sec, 50Hz, sine wave form) administered 
via corneal electrodes. The mean current and standard error required to induce a tonic 

20 seizure in 50% (CC50) of the mice in a particular treatment group is determined by the f up 
and down' method of Dixon and Mood (1948)2. Statistical comparisons between vehicle- 
and drug-treated groups are made using the method of Litchfield and Wilcoxon (1949)3. 

In control animals the CC50 is usually 14-18 mA. Hence the first animal in the control 
25 group is subjected to a current of 16 mA. If a tonic seizure does not ensue, the current is 
increased for a subsequent mouse. If a tonic convulsion does occur, then the current is 
decreased, and so on until all the animals in the group have been tested. 

The percentage increase or decrease in CC50 for each group compared to the control is 
30 calculated. 

Studies are carried out using a Hugo Sachs Electronik Constant Current Shock Generator 
with totally variable control of shock level from 0 to 300 mA and steps of 2 m A are 
usually used. 

35 

Drugs are suspended in 1% methyl cellulose. 
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Results 

Compounds of formula (I) dosed by the oral route as a suspension in methyl cellulose and 
tested one hour post dosing showed an increase in seizure threshold. 
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Claims 

L A method of treatment and/or prophylaxis of anxiety, mania, depression, panic 
5 disorders and/or aggresssion, disorders associated with a subarachnoid haemorrhage or 
neural shock, the effects associated with withdrawal from substances of abuse such as 
cocaine, nicotine, alcohol and benzodiazepines, disorders treatable and/or preventable with 
anti-convulsive agents, such as epilepsy including post-traumatic epilepsy, Parkinson's 
disease, psychosis, migraine, cerebral ischaemia, Alzheimer's disease and other 

10 degenerative diseases such as Huntingdon's chorea, schizophrenia, obsessive compulsive 
disorders (OCD), neurological deficits associated with ADDS, sleep disorders (including 
circadian rhythm disorders, insomnia & narcolepsy), tics (e.g. Giles de la Tourette's 
syndrome), traumatic brain injury, tinnitus, neuralgia, especially trigeminal neuralgia, 
neuropathic pain, dental pain, cancer pain, inappropriate neuronal activity resulting in 

15 neurodysthesias in diseases such as diabetes, MS and motor neurone disease, ataxias, 
muscular rigidity (spasticity), temporomandibular joint dysfunction and amyotrophic 
lateral sclerosis (ALS) comprising administering to the sufferer in need thereof an effective 
or prophylactic amount of a compound of formula (I), or a pharmaceutical^ acceptable 
salt or solvate thereof: 



20 




(I) 

in which R 1 is hydrogen or up to three substituents independently selected from halogen, 

Cj.6 alkyl, Cj.^ alkoxy, Cj. 6 alkylcarbonyl and hydroxy alkyl, or two R 1 

25 groups form a methylenedioxy, 

2 

R is hydrogen or Cj.g alkyl, and 

R is R 3 or R 3 CO where 
3 

R is C3.7 cycloalkyl, phenyl or phenyl Cj.5 alkyl in which the cyclic moieties 
are optionally substituted by up to three substituents independently selected from 
30 halogen, Cj^ alkyl, Cj. 6 alkoxy, C j„ 6 alkylcarbonyl, 

hydroxy Cj_ 6 alkyl and phenylcarbonyloxy C j_ 6 alkyl. 
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2. A pharmaceutical composition for use in the treatment and/or prophylaxis of 
anxiety, mania, depression, panic disorders and/or aggresssion, disorders associated with a 
subarachnoid haemorrhage or neural shock, the effects associated with withdrawal from 
substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, disorders 

5 treatable and/or preventable with anti-convulsive agents, such as epilepsy including post- 
traumatic epilepsy, Parkinson's disease, psychosis, migraine, cerebral ischaemia, 
Alzheimer's disease and other degenerative diseases such as Huntingdon's chorea, 
schizophrenia, obsessive compulsive disorders (OCD), neurological deficits associated 
with AIDS, sleep disorders (including circadian rhythm disorders, insomnia & narcolepsy), 

10 tics (e.g. Giles de la Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, 
especially trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate 
neuronal activity resulting in neurodysthesias in diseases such as diabetes, MS and motor 
neurone disease, ataxias, muscular rigidity (spasticity), temporomandibular joint 
dysfunction and amyotrophic lateral sclerosis (ALS) which comprises a compound of 

15 formula (I), or a pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 

3. Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate 
thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of 

20 anxiety, mania, depression, panic disorders and/or aggresssion, disorders associated with a 
subarachnoid haemorrhage or neural shock, the effects associated with withdrawal from 
substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, disorders 
treatable and/or preventable with anti-convulsive agents, such as epilepsy including post- 
traumatic epilepsy, Parkinson's disease, psychosis, migraine, cerebral ischaemia, 

25 Alzheimer's disease and other degenerative diseases such as Huntingdon's chorea, 

schizophrenia, obsessive compulsive disorders (OCD), neurological deficits associated 
with AIDS, sleep disorders (including circadian rhythm disorders, insomnia & narcolepsy), 
tics (e.g. Giles de la Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, 
especially trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate 

30 neuronal activity resulting in neurodysthesias in diseases such as diabetes, MS and motor 
neurone disease, ataxias, muscular rigidity (spasticity), temporomandibular joint 
dysfunction and amyotrophic lateral sclerosis (ALS). 

4. A method according to claim 1, pharmaceutical composition according to claim 2, 
35 or use according to claim 3, wherein the compound of formula (I) is selected from the 

group consisting of: 
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9J0-dimethoxy-2-(3,5-dichloro^ 
4-one 

9JO-dimethoxy-2-(2-methoxyphen^ 
one 

5 940-dimethoxy-2-(2-methylphenylamino)-6J-dihydro-4J^p^ 
one 

0-dimethoxy-2- (3-chloropheny lamino> 
one 

9J0-dimethoxy-2-(2-iodophenylamino)-6J-dihydro-4^ 
10 94O-dimethoxy-2-(2-w0-propylphenylamin^^ 
4-one 

9J0-diinethoxy-2-(2,4-dimethoxyphenyl^ 
a] isoquinolin-4-one 

9J0-dimethoxy-2-(N-methylphenylamin^^ 
15 one 

9J0-dimethoxy-2-(cyclopentylamm^ 
9J0-dimethoxy-2-(benzylamino)-6J-dihydro-4/^ 

9J0-dimethoxy-2-(phenylamino)-6,7--dihydro-4//-pyrimido[6, l-a]isoquinolin-4-one 
9J0-dimethoxy-2-(2-acetylphenylamino)^ 
20 one 

9J0-dimethoxy-2-(benzoylamino)-6/7-dihydro-4//-py^ 

9, 1 0-dimethoxy-2-(2-hy droxy methy lphenylamino)-6 ,7-dihydro-4//-pyrimido[6, 1 - 
a]isoquinolin-4-one 

9J0-dimethoxy-2-(3-chlorobenzoylamino)-6J-dihydro^ 
25 one 

9J0-dimethoxy-2-(2-methoxybenzoylamino)-6J-d^ 
4-one 

9^0-dimethoxy-2-(2-phenylcarbonyloxymethylphenylamino)-6,7-dihydro-4i/- 
pyrimido[6, l-a]isoquinolin-4-one 
30 2-(phenylamino)-6 J-dihydro-4//-pyrimido[6, 1-a] isoquinolin-4-one 

2-(2-methoxyphenylamino)-6J-dihydro-4//-pyrimido[6,l-a]isoquinolin-4-one 
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5. A compound of formula (la) 




da) 

5 

in which R 1 is hydrogen or up to three substituents independently selected from halogen, 
C^_ 6 alkyl, C j _ 6 alkoxy, C 2 _ 6 alkylcarbonyl and hydroxy C x _ 6 alkyl, 

R is hydrogen or C|^ 6 alkyl, and 
3 

R is C3.7 cycloalkyl, phenyl or phenyl Ci_ 6 alkyl in which the cyclic 
10 moieties are optionally substituted by up to three substituents independently selected from 
halogen, C 1-6 alkyl, alkoxy, C 1-6 alkylcarbonyl, 
hydroxy Cj_ 6 alkyl and phenylcarbonyloxy Cj.^ alkyl 

6. A compound selected from the group consisting of: 
15 9, 1 0-dimethoxy-2-(benzoy lamino)- 6 ,7-dihy dro-4//-pyrimido [ 6, 1 -a] isoquinolin-4-one 
9,10-dimethoxy-2-(3-chlorobenzoylamino)^ 
one 

9,10-dimethoxy-2-(2-methoxybenzoylamino)-6,7-dihydro-4H-pyrimido[6J-a]isoquinolin- 
4-one 

20 9,10-dimethoxy-2-(3,5-dichlorophenyl^ 
4-one 

9,10-dimethoxy-2-(2-methoxyphenylamino)-6J-dihyc^ 
one 

9, 1 0»dimethoxy-2-(2-methylphenylamino)-6,7-dihydro-4H-pyrimido[6, 1 -a]isoquinolin-4- 
25 one 

9,10-dimethoxy-2-(3-chlorophenyla^ 
one 

9,10-dimethoxy-2-(2-iodophenylamino)-6,7-dihydrc^^ 

9, 1 0-dimethoxy-2^2-wo-propylphenylamino)-6,7-dihydro-4//-pyrimido[6, 1 -ajisoquinolin- 
30 4-one 

9,10-dimethoxy-2-(N-methylphenylamino)-6J-dihydro-4^-pyrimido[6,l-a]isoquinolin-4- 
one 
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9 , 10-dimethoxy-2-(cyclopentylamino)-6 ,7-dihydro-4//-pyrimido[6, 1 -a]isoquinolin-4-one 
9, 10-Dimethoxy-2-(benzylamino)-6 ,7-dihydro-4/f-pyrimido[6 ,1 -a]isoquinolin-4-one 
9,10-dimethoxy-2-(2-acetylphenylamino)-6,7-dihyd 
one 

5 9,10-dimethoxy-2-(2-hydroxymethylphenylamino)-6J^ 
a]isoquinolin-4-one 

9J0-dimelhoxy-2-(2-phenylcarbonyloxymethylphenylamino)-6J-dihydro^/f- 
pyrimido[6, l-a]isoquinoIin-4-one 

2-(phenylamino)-6J-cUhydrcH4H-pyrimido[6,l-a] isoquinolin-4-one 
10 2-(2-methoxyphenylamino)-6J-dihydro-4//-pyrim 

7. A process for the preparation of a compound according to claim 5 or 6, which 
comprises reacting a compound of formula (II) 



i1A 




o 



15 (II) 

1A 1 1 

where R is respectively R as defined for formula (I) or a group convertible to R 

with either 

3A 2A 

(a) a compound of formula R NR H, in which case X in formula (II) is a halogen 

3 

20 (for compounds of formula (I) in which R is R ), or 

3A 

(b) a compound of formula R COY where Y is a halogen, in which case X in 

2A 3 
formula (II) is NR H (for compounds of formula (I) in which R is R CO), 

2A 3A 2 3 

where R and R are respectively R and R as defined for formula (I) or a group 

2 3 
convertible to R andR , 

1A 2A 3 A 12 3 

25 and where required converting an R , R or R group to an R , R or R group, 

12 3 12 3 

converting one R , R or R group to another R , R or R group, converting a salt 

product to the free base or another pharmaceutical^ acceptable salt, or converting a free 

base product to a pharmaceutically acceptable salt. 
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